Message

From: Schlosser, Paul [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=121CF759D94E4FO8AFDEOCEB646E711B-SCHLOSSER, PAUL]

Sent: 12/9/2019 8:18:38 PM

To: Harvey Clewell [HClewell@ramboll.com]

CC: Vandenberg, John [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=dcae2b98a04540fb8d099f9d4dead690-Vandenberg, John]; Thayer, Kris
[fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3ce4ae3f107749c6815f243260df98¢c3-Thayer, Kri]; Cascio, Wayne
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=albd931ca2fl4ealac2f4c44538f3589-Cascio, Wayne]; Jones, Samantha
[fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=eac77fe3b20c4667b8c534¢90c15a830-lones, Samanthal; Bahadori, Tina
[fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7da7967dcafb4c5bbc39c666fee3lec3-Bahadori, Tinal; Kirby, Kevin
[fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=cbb65672f6f34545bed60a66ff6fa969-Kirby, Kevin]; Dunlap, David
[fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=591eb15a268249dda0c05a7451f765¢3-Dunlap, Dav]; Walsh, Patrick [patrick-
walsh@denka-pe.com]; Morozov, Viktor [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=03cc9abb639c453fabec2bbb3e4617228-Morozov, Viktor]; Robinan Gentry
[rgentry@ramboll.com]; Jerry Campbell [JCampbell@ramboll.com]; Melvin Andersen [andersenme@aol.com];
Lavoie, Emma [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=86ac7844f12646c095e4e9093a941623-Lavoie, Emma]

Subject: RE: Chloroprene PBPK: Peer review charge questions

With correct emadl for Emna

From: Schlosser, Paul

Sent: Monday, December 09, 2019 3:16 PM

To: Harvey Clewell <HClewell@ramboll.com>

Cc: Vandenberg, John <Vandenberg.John@epa.gov>; Thayer, Kris <thayer.kris@epa.gov>; Cascio, Wayne
<Cascio.Wayne@epa.gov>; Jones, Samantha <Jones.Samantha@epa.gov>; avoie.Emma@epa.gov; Bahadori, Tina
<Bahadori.Tina@epa.gov>; Kirby, Kevin <KIRBY.KEVIN@EPA.GOV>; Dunlap, David <dunlap.david@epa.gov>; Walsh,
Patrick <patrick-walsh@denka-pe.com>; Morozov, Viktor <Morozov.Viktor@epa.gov>; Robinan Gentry
<rgentry@ramboll.com>; Jerry Campbell <iCampbell@ramboll.com>; Melvin Andersen <andersenme@aol.com>
Subject: RE: Chloroprene PBPK: Peer review charge questions

Harvey,

We are that boundary of the guestion of model structire and mode! application in RA, where we would only get o 2 dewiled
discussion {and review) of the approach for application afler the strocture 15 ovaloated (presuming itz acceptody. At this point T will
only say the discussion and assumptions preseniad below soom plausible, but would nead to be discussed va. alicmade assumptions,
and whether they are consistent with the entirety of the data available, during the 2™ phase. We'd want chemical toxioologists on the
guestion of how gquickly things are likely to react, how far they are hkely to diffuse, and if the rates are bkely to be similar in rodents
and hmans,

Fagree that *#™ the motne proposed s correct, and the fraction of Tong tssue which 13 TH 19 strsbay oo mice, vats, and humans, than
sormabizing (o TH tHasue ve, whole hing will sod change the relative visk calondation, Fprosuming that the {fotal rate of OF oxidation
prodicted o seony in the g fissue romains the same™, What T wase't sive of 13 changing to a TB-spociiie model would resuli in
the same toial mte of OF oxidation, because then the poerfusion rate is difforent; with a differont perfusion wmte, is the prediced OF
concentration and hence metabolistn rafe the same? Do wo hgve the same numerstor in the normalization?

Byt i iotal metabolam of OF ronning the same, and the sermalization Botor (issue volume changes by the same fracion in mice
and horans, then i makes sense o leave the mode! siructore wnchanged.
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1 was surprised fo see the suggestion in a provious email, Tohink from Robinan, that tomors occwring i other dssues such as
mammary gland were doe to local metabolism therein, stoce T wasn ™t aware that there was significant expresston of OV P in

mammary. 1 seomed more Hkely that a siable metabolite was being distriboted to cause that effect, and vou pention the ditferent
anabvsiz that wonld be done for a stable metabolite below, These alfcrnative hypotheses, and how the moded s used 1o extmapolate risk
for all mmor sies, are also part of what would luve 1o be cvalmted o the 2% phase.

~Pand

From: Harvey Clewell <HClewell@ramboll.com>

Sent: Monday, December 09, 2019 10:47 AM

To: Schlosser, Paul <Schlosser.Paul@epa.gov>

Cc: Vandenberg, John <Vandenberg.John@epa.gov>; Thayer, Kris <thayer.kris@epa.gov>; Cascio, Wayne
<Cascio.Wayne@epa.gov>; Jones, Samantha <Jones.Samantha@epa.gov>; avoie.Emma@epa.gov; Bahadori, Tina
<Bahadori.Tina@epa.gov>; Kirby, Kevin <KIRBY.KEVIN@EPA.GOV>; Dunlap, David <dunlap.david@epa.gov>; Walsh,
Patrick <patrick-walsh@denka-pe.com>; Morozov, Viktor <Morozov.Viktor@epa.gov>; Robinan Gentry
<rgentry@ramboll.com>; Jerry Campbell <JCampbell@ramboll.com>; Melvin Andersen <andersenme@aol.com>
Subject: FW: Chloroprene PBPK: Peer review charge questions

Hi Paul

Robinan asked me to take the lead in responding to your question about introducing a tracheobronchial {TB) tissue
compartment in the PBPK model for chloroprene. Mel Andersen and | have considered this possibility and have
determined that such a model revision would not increase the accuracy of model predictions but would definitely
increase their uncertainty.

The assumption underlying the chloroprene dose metric is that the metabolism of chloroprene in the lung produces two
highly reactive epoxides that, if not further metabolized, will bind covalently in cells before they escape from the

lung. This assumption is the same as the expectation for the epoxide formed from vinyl chloride. In the case of vinyl
chloride, it is clear that the epoxide formed in the hepatocytes can diffuse a short distance in the liver to react with DNA
in the neighboring endothelial cells, resulting in angiosarcoma, but there is no evidence that it can be transported to
other organs. As discussed in the chioroprene PBPK model report, due to the presence of chlorine in the epoxides
generated from the metabolism of chloroprene, they are considered likely to have a reactivity comparable to vinyl
chloride {Haley 1978, Plugge and Jaeger 1979). Due to the high reactivity of these epoxides, the dose metric that is
appropriate for a risk assessment for vinyl chloride or chloroprene is total production of epoxides divided by the volume
of the organ in which they are produced (Andersen et al. 1987). This dose metric does not apply to compounds that are
metabolized to stable epoxides that circulate to remote tissues {e.g., butadiene). A different dose metric calculation is
required for stable metabolites that includes metabolic clearance as well as transport in the blood, as was used in the
case of the PBPK model for trichloroethylene (Clewell et al. 2000).

In the case of the trichloroethylene model (Clewell et al. 2000), the toxicity and carcinogenicity observed in the lung of
rodents was believed to be due to chloral, an aldehyde that is stable in aqueous solution. The conclusion for
trichloroethylene was that the dose metric should be based on the concentration of chioral in the TB region where the
toxicity was observed. This required using a TB compartment in the model because it was necessary to estimate both
the production and clearance of chloral in order to estimate a concentration. Because chloral was not as reactive as the
epoxides of chloroprene and vinyl chloride, in vitro studies were able to characterize its rate of metabolic clearance in
the lung.

The volumes of the TB compartment that | used in the trichloroethylene model were recommended to me by Stan
Lindstedt when we were both part of the ILSI working group that resulted in Brown et al (1997). Stan was a Professor in
Comparative Physiology at Northern Arizona University, and he conducted the literature search for the ILSI working
group. Since the measured fractional lung volumes and the estimated fractional TB volumes do not change significantly
between mouse and human, a change in normalizing volume would not affect the ratio of the dose metrics between the
mouse and the human, and hence there would be little to no impact on the risk estimates. However, it is not possible to
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accurately measure the volume of the TB tissues because of the complex architecture of the lung. Therefore, trying to
use the TB volumes would introduce significant additional uncertainty into the dose metrics.

As demonstrated by the diffusion of the vinyl chloride epoxide from the hepatocytes to the endothelial cells in the liver,
it would be inappropriate to assume that epoxides formed by the club cells in the lung cannot diffuse into other nearby
cells in the lung. Given the complex structure of the lung, it is impossible to determine the potential extent of this
diffusion. Therefore, we estimated the total amount of epoxides produced, normalized to the lung volume. As
described in Andersen et al. (1987), the normalizing volume is necessary to estimate an average concentration in the
lung for comparisons across species.

While, as you note, the absolute value of the dose metrics in the mouse would increase if the normalizing volume were
to be changed from the whole lung to the TB region, the human dose metric would also change proportionately. These
increases in the absolute values of the dose metrics would simply reflect the change from an assumption that the
epoxides react before they leave the lung to the less likely assumption that the epoxides do not diffuse outside the TB
region into nearby interstitial and alveolar cells before reacting. Despite this change in assumptions, the ratio between
the mouse and human dose metrics would be the same, because the fractional volumes of the TB regions are very
similar across species, and it is the ratio of the dose metrics between animals and humans, not their absolute values,
that is the basis for estimating human risk. Therefore, the addition of a TB compartment would have no impact on the
ultimate application of the PBPK model for estimating an IUR and would add uncertainty to the model estimates.

With kind regards

Harvey Clewell

PhD, DABT, FATS

Principal Consultant

Ramboll Environment and Health Consulting
Raleigh, NC 27612 USA
nolewsidrambollcom

919-452-4279

From: Robinan Gentry <rgentry@rambolcom>

Sent: Monday, December 9, 2019 10:07 AM

To: Harvey Clewell <HClewell@ramboll.com>

Subject: FW: Chloroprene PBPK: Peer review charge questions

Robinan Gentry

PhD, DABT
Principal
1692725 - Monroe

D +1 (318) 3982083
M +1 (318) 5472429

Connsct with us

Ramboll

3107 Armand Street
Monroe, LA 71201
USA

From: Schlosser, Paul <Schilosser.Paul@iena.env>
Sent: Monday, November 25, 2019 2:51 PM
To: Robinan Gentry <rzentrvi@rambeollcom>; Vandenberg, John <Vandenberg lohn@epa gov>
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Cc: Thayer, Kris <thayver krist@epa.gov>; Cascio, Wayne <Cascio, Waynedlepa.gov>; Jones, Samantha
<lones.Samantha®@epa.gov>; Lavoie, Emma <Lavois. Emmafsna.goy>; Bahadori, Tina <Bahadori Tina@epa.eov>; Kirby,
Kevin <KIRBY.KEVINGEPA GOV>; Dunlap, David <durdap david@epa.gov>; 'Walsh, Patrick' <patrick-walsh@denks-
pe.com>; Morozov, Viktor <Borprov Viktor@epa.gov>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Robinan,

Funderstand that most of the wehnieal potnts made in vour email and attached letier are things that will be vegrated ina rovised
wpott, parameter sproadsheet, cte,, and for a number of these we will fnst walt o review the rwvised matedals {after we complote the
QAY, B there 15 ong issue 1'd Bke to raise ro. the guestion of introducing o tracheshronchial tissue compariment

The analysis of impact on lung mcmhviz\m and results shown in fables onp. 1 of the lotter are for jotal lung metabolism, wmolday,
bt the metric of concern 18 the mte of metabolism PYper ke tivsue volume™®, which is uufixm}‘v model varisble AMPLL (with units
cotversion), The toin! long tssue volume Fraction used dn the crrront model o calonlate AMPLU s VBT = 00076 for humans,
$3.005 for wmts, and 0007 for mice {values fromn Brown ot al, 1997), while the tssue volume faction for the tracheobronghind reglon
from the Clowell of al. (2008 TCE model iq ~ an order of maﬂmmd fowern VIRC = 00007 (same value for all 3 spociesy®. So e
umol/day metabolized romains about the same witha T}‘éwamm‘&\, tissoe model then the corresponding “AMTER” (amourg
metabolized/de TH tesue) in humans will be about H times higher than AMPLU, In mice #7s 10 times higher, It may be that the
relative metabolic infensity (pmoldmykg tiesug) in humans va nyice sn't changed much by this pormalization to tissue volume, but
ﬂzc absolinie value of the intonded dose metric (AMTE v, AMPLUD would change a lot!

I Hamboll intends to add matorial {and these rosulisd :i?;« o33 1o the report in 5E§p§}aﬁ of the conclusion that a2 TR compartngnt isn't
meeded, T ihink that should prosent rosuls for AMPLET (and then show that thore's Bitle change tn AMPLU {hnnmm AMPLUimouse),
gic} Othorwise i comes across as an “apples” v “m 311;».)\,5; " thing, and we'd ward reviewers 0 be aware of the discrepancy,

~Faul

Ao, Foan's Bad the vakoe for VIBC in Brown ot all 1s not clear whore "0.00077 comes from. For the current poind the ot
valoe deesn’t matier, but P not sire why VEUC would diffor by 30% botween humsns and ats but sot VIBC

From: Robinan Gentry <rgentry@rambolcom>

Sent: Friday, November 15, 2019 4:28 PM

To: Schlosser, Paul <Schipsser. Paul@epa.sov>; Vandenberg, John <Vandenberg John@epa.gov>

Cc: Thayer, Kris <thayer. kris@epa.gov>; Cascio, Wayne <Cascio. Wayne@iepa.gov>; Jones, Samantha
<lones.Samantha®@epa.gov>; Lavoie, Emma <Lavoie Emma@ens.gov>; Bahadori, Tina <Bahadorl. Tina@ispa.gov>; Kirby,
Kevin <KIRBY.KEVIN@EPA GOYV>: Dunlap, David <dunlap. david@epa.gov>; 'Walsh, Patrick’ <patrick-walsh@denka-

Subject: RE: Chloroprene PBPK: Peer review charge questions
Paul,

Thank you so much for providing your feedback, giving Ramboll an opportunity to provide additional documentation and
clarification related to our Chloroprene PBPK model. We appreciate all your hard work and believe consideration of
these comments will result in a strong model for the peer review panel.

Attached is a memorandum documenting responses to the questions and comments provided in your email of
November 7, 2019. As noted in the memorandum, our responses include:

e USEPA has put forth the Wambaugh et al. (2015) and Wetmore et al. (2012) (as cited in Yoon et al. 2012) studies
to demonstrate the uncertainties in the estimation of metabolism from in vitro data. However, these studies
are not relevant for assessing the potential uncertainty in the Ramboll Chloroprene PBPK model. The cited
studies provide results from simplified generic models used in high-throughput testing and are not
representative of chemical-specific models, such as the chloroprene model.

e Several of the USEPA comments are requests for additional detail surrounding the MCMC analysis. We are
working to address these requests where appropriate in the main report, as well as in the supplemental
materials. However, it should be noted that the purpose of the MCMC analysis is to define uncertainty in the
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model parameter estimates and not to estimate population variability. There is no attempt to address
interindividual variability anywhere in the Ramboll PBPK Model Report.

e Ramboll has investigated modifications to the chloroprene PBPK model in response to USEPA comments
suggesting the need for a separate tracheobronchial compartment and determined that the alternative
description provides the same results as the Ramboll Chloroprene PBPK model. Therefore, we believe the
current structure should be used.

e The comments suggesting that observation of rodent tumors occurring outside of the metabolizing tissues
currently included in the model must result from transfer of a reactive metabolite are incorrect. Effects of
chloroprene on tissues remote from the lung is much more likely due to metabolism in the distant tissues than
the circulation of a reactive epoxide.

Again, we appreciate this opportunity to address questions and comments relevant to our PBPK model and the USEPA
peer review. However, as the comments from the USEPA have increased in technical detail and scope over the QA
process, we would request additional information on the plans for the peer review process, as we have concerns that a
simple letter peer review may not be adequate. Interaction between the peer reviewers is crucial to allow for full
understanding of the wide range of issues in the charge, in order to ensure an adequate peer review of the Ramboll
PBPK model.

We look forward to reviewing the peer review charge questions again once USEPA has modified them based on these
interactions. We are happy to provide any clarification that may be needed.

Best,
Robinan

Robinan Gentry

PhD, DABT
Principal
1692725 - Monroe

D +1 (318) 3982083
M +1 (318) 5472429

Connech with ug

Ramboll

3107 Armand Street
Monroe, LA 71201
USA

Y

From: Robinan Gentry

Sent: Friday, November 08, 2019 2:51 PM

To: Schlosser, Paul <Schipsser. Paul@epa.sov>; Vandenberg, John <Vandenberg lohn@epagovy>

Cc: Thayer, Kris <thayer. kris@epa.gov>; Cascio, Wayne <Lascio. Wayne@iepa.gov>; Jones, Samantha
<lones.Samantha®@epa.gov>; Lavoie, Emma <Lavoie Emma@ena.gov>; Bahadori, Tina <Bahadorl. Tina@ispa.gov>; Kirby,
Kevin <RIRBY.KEVIN@EPA GOV>: Dunlap, David <dunlap. david@epa.zov>; Walsh, Patrick <patrick-walsh@denka-
pe.com>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Paul,
Thank you for providing this feedback to consider as we finalize the documentation of the Ramboll PBPK model for the

EPA peer review. We are currently reviewing the comments you provided and are considering how they can be
addressed. We plan to provide a detailed response to address each comment by Friday, November 15. We would
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also request a date for completion of the QA process of the model so we can provide the final documentation for peer
review as soon as possible.

In the interim, if there are any other questions or comments, please do not hesitate to let me know.

Best,
Robinan

Robinan Gentry
Principal

D +1 (318) 3982083
M +1(318) 5472429

From: Schlosser, Paul <Schiosser. Pavl@epa.zov>

Sent: Thursday, November 07, 2019 7:43 AM

To: Robinan Gentry <rgentry@ramboll coms>; Vandenberg, John <Vandenberg lohn®@epa gov>

Cc: Thayer, Kris <thaver krisi@epa.gov>; Cascio, Wayne <Cascio. Waynedlena.gov>; Jones, Samantha
<lones.Samantha®epa.gov>; Lavoie, Emma <Lavois Emmafsna.goy>; Bahadori, Tina <Bahadori Tina@epa.gov>; Kirby,
Kevin <KIRBY.KEVINGIEPA GOV>: Dunlap, David <guniap. david@epa.gov>; Walsh, Patrick <gatrick-walsh@denka-

Subject: RE: Chloroprene PBPK: Peer review charge questions
Robinan,

Thanks for forwarding your comments on the EPA charge questions. It helped clarify that until we complete the model
QA, some of our perspectives may be difficult to convey. While we proceed with completing the QA however, we
wanted to provide some additional feedback for clarification and to provide Ramboll the opportunity to enhance the
model elements and model documentation before we proceed with peer review. EPA will update (and augment, if
necessary) the charge questions after completing the QA.

Background
EPA modelers and statisticians believe there is much greater uncertainty associated with this model than those

previously used due to the minimal in vivo PK data available for chloroprene, which is the reason the model wasn’t used
in the initial assessment. We will provide a more detailed description of EPA’s prior uses of IVIVE, and the in vivo PK
data available for those chemicals, as part of the background material to the peer reviewers. Normally the submission
of an EPA product for external review carries the implied message that EPA fully endorses the product. The Ramboll
PBPK madel has not fully passed our normal internal review process, so to an extent the charge will continue to convey
EPA’s uncertainty.

Question of uncertainty in IVIVE as described in the background: While we will acknowledge the simplicity and chemical
domain of the modeling presented by Wambaugh et al. (2015), it is to the best of our knowledge the only study that has
extensively evaluated the uncertainty of IVIVE for compounds of toxicological interest {vs. pharmaceuticals). At steady-
state, PBPK model predictions only depend on a limited set of parameters and can therefore be reasonably represented
with simpler forms; this does not invalidate the conclusions from them. We will cite the Yoon et al. (2012) review paper
you suggested, noting that Table 4 in that paper supports our general conclusion about the uncertainty of IVIVE, and in
fact shows some compounds where the IVIVE prediction is more than an order of magnitude in error.

Regarding the MCMC analysis and statistical evaluation of data with repeated measures, and footnote 1: The EPA
originally conveyed this issue to Denka in the document, “Attachment 2: Systematic Review of Chloroprene [CASRN 126-
99-8] Studies Published Since 2010 IRIS Assessment to Support Consideration of the Denka Request for Correction
(RFC)”, Table 6 (January 2018). The issue was mentioned in at least one email, sent Friday, May 31, subject “RE:
chloroprene — Bayesian analysis”, and was raised towards the end of our last in-person meeting. Hence, EPA believes it
has provided sufficient prior opportunity for Denka and Ramboll scientists to engage us on this issue. In creating the
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draft charge, EPA was envisioning that only central estimates of parameter values for the Ramboll/Denka model would
be utilized, as is usually done in EPA risk assessments. In part this choice was made because EPA has concerns about the
interval estimates provided by Ramboll/Denka. Given that Ramboll/Denka have expressed that they believe the interval
estimates are sound, specific input from the peer reviewers will be sought on this matter.

Specifically, since Ramboll’'s comments on the draft charge indicate their belief that the analysis is sound, the EPA will
proceed by removing the footnote, but instead add charge questions to address the soundness of these values and their
potential application. We understand from the comments that Ramboll considers those to be estimates of uncertainty
in the population mean, not interindividual variability. The primary question will be whether the reported confidence
intervals are sound measures of uncertainty in the population mean parameter values. A negative response on this
question will not necessarily be interpreted as invalidating the model’s ability to predict population average behavior,
but it will negate the possibility of using the reported confidence intervals to evaluate uncertainty in these

predictions. {A separate question asks if the reported mean parameters provide sound predictions of population-
average PK, which is critical to use of the model.)

The EPA notes that, while Ramboll has stated its belief that the current level of documentation of the MCMC analysis in
the report is adequate, EPA believes that peer reviewers with statistical expertise will expect more thorough
documentation. We suggest that a complete description of an MCMC analysis should include:

1. A more thorough description of the data, including the number of animals or human donors from which each set
of pooled microsomes was created, and an explanation of the repeat sampling involved {“repeated measures”),
and number of independent experimental replicates. Most of this information is not in the current draft.

2. Alist of the parameters being estimated and a full description of the prior function with justification for the
choice. (The current draft appears sufficient, but we include this statement here for completeness.)

3. A complete prose description of the likelihood function, including a formula and justification for the form. (This
is not in the current draft.)

4. Afull description of convergence criteria and method of implementation, perhaps with some graphical
demonstration of convergence results. While the criteria used may be adequate and may be satisfied according
to the analysis, the question, in part, is how well an external reviewer can discern that from the material
provided. For example, Ramboll’s comments on the draft charge state specifically that the method of Gelman
was used (gelman.diag routine in the R package CODA), but these details and citation of Gelman are not
provided in Supplemental Material B. (Note: we believe that Gelman recommends a CSRF threshold of 1.1,
rather than 1.2, but use of 1.2 may be sufficient. If 1.2 is used, rationale for deviating from Gelman’s proposed
threshold (1.1) should be given.} While full analysis outputs were provided in Supplemental Material D, is this
the manner in which you wish to convey results to an external reviewer? One might also show, for example,
covariance plots for Vmax vs. Km.

5. Aformal statement of the interpretation of the distributional parameter estimates that resulted from
application of MCMC; e.g., that these are measures of uncertainty in the population mean values.

These additions will help external reviewers in evaluating the associated charge questions.

Somewhat separately, since the alternative approach is ultimately used to estimate human lung oxidation, it would be
helpful to see how the resulting predictions for the in vitro PK model compare to the corresponding human lung
microsome incubation data; i.e., to show visually the extent to which the predicted human lung metabolism exceeds the
observed rate of CP decline in the system.

Coincidence of charge questions re. IVIVE calculations in the Ramboll model and EPA’s 1-CEQ clearance analysis: Since
the IVIVE calculations used by Ramboll and those used by EPA for 1-CEO clearance are “parallel” calculations, based on
the same or comparable underlying assumptions, we believe it is appropriate if not imperative to consider them
together. For example, if reviewers believe that different values should be used for the tissue concentrations of
microsomal protein, the comment would apply equally to where it is used in both the PBPK model and the 1-CEO
analysis.

Perfusion rate {and tissue volume) used to evaluate 1-CEQO clearance in lung:
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In Ramboll’'s comments a concern is noted that in the analysis of 1-CEO clearance, the total lung tissue volume and
perfusion rate are used, but the processes of 1-CEQO production and elimination are expected to be confined to the
tracheobronchial (TB) region, hence that it would be more accurate to use the TB-specific tissue volume and perfusion
rate. The comments also state that the Ramboll model uses the arterial blood concentration (Ca) to calculate the rate of
CP metabolism. To be clear on this matter, lines 134, 156 and 164-165 from the chloroprene.model file are as follows:

134: CVLU = ALU/(VLU*PLU) ;

156: RAMLU = VMAXLU*CVLU/(KMLU + CVLU} + KFLU*CVLU ;

164: RALU = QC*(CPU-CVLU) - RAMLU ;

165: dt{ALU) = RALU ;

This is a standard model structure for calculating the amount of a compound in a tissue with metabolic elimination, and
the concentration in venous blood exiting the tissue (hence the annotation “CVLU”), which the EPA considers generally
reasonable. Because of the PBPK model structure, Ca is identical to CVLU. But this model structure assumes a lung
tissue concentration of CP at equilibrium with the exiting blood and that CP is cleared from lung tissue with a clearance
rate = ALU*QC/(VLU*PLU); the perfusion rate used for the lung tissue is total cardiac output (QC) and the tissue volume
VLU is calculated from the fraction of total lung volume (VLUC) from Brown et al. {1997). The analysis of 1-CEQO
clearance for the lung uses the same tissue volume and total blood perfusion as is used in the Ramboll PBPK model. EPA
believes that either both are acceptable approximations of biological reality, or both should be revised.

EPA’s initial judgment was that both the Ramboll model and the current analysis of 1-CEO clearance are acceptable
approximations for the purpose of calculating the relative intensity of 1-CEQO metabolism in human and animal lung
tissue. Butitis possible, and perhaps likely, that external reviewers will reach the same conclusion as expressed in
Ramboll’s comments regarding the 1-CEQ clearance analysis: TB-specific values for tissue volume and perfusion should
be used. However, EPA will interpret that as indicating that the model parameters (and structure) for the parent CP
PBPK model likewise need to be revised, so the dosimetry of CP and its metabolic rate in lung tissue are calculated using
identical values for blood flow and tissue volume as is used in evaluating the clearance of 1-CEQ. Hence, it might be
preferable to make these revisions ahead of external review; i.e., Ramboll can revise its model to set the tissue volume
and perfusion rate for the metabolizing portion of the lung to just represent the TB region, and EPA will revise its
analysis of 1-CEO clearance accordingly. Note that such a revision will involve revising the model structure and diagram
(Figure 1) in the Ramboll report and adding a separate compartment for the TB tissue. The IVIVE calculations for CP will
also need to be revised, since the tissue samples used in vitro were homogenates of whole lung tissue, so a factor to
account for the dilution of TB-associated metabolism by non-metabolizing lung tissue will need to be incorporated.

Estimation of 1-CEO Clearance in Liver and Lung

Ramboll is correct that the analysis may not apply to 2-CEQ. However, it is possible that the reaction rate of 2-CEQ,
while more rapid than 1-CEQ, still differs between rodents and humans. This is a matter that will be evaluated (and a
guestion that may be put to external reviewers) only if EPA determines that use of the PBPK model is appropriate. EPA
does note, however, that one cannot explain the observation of rodent tumors occurring outside of the metabolizing
tissues (e.g., mammary tumors) if the model effectively assumes that a metabolite that is too reactive to escape the
tissues in which it is formed is the causative agent.

Sincerely,
-Paul

Paul M. Schlosser
CPHEA, U.S. EPA

M.D. B243-01

RTP, NC 27711

T: 919-541-4130

F: 919-685-3330

E: schlosser.paul@epa.gov
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From: Robinan Gentry <rgentry@rambollcom>

Sent: Friday, October 18, 2019 2:55 PM

To: Vandenberg, John <VYandenberg lehn@epa.pow>

Cc: Thayer, Kris <thayer kris@epa.gov>; Cascio, Wayne <{ascioWayne@epa.gov>; Jones, Samantha

<lones Samantha@epa.gov>; Lavoie, Emma <Lavoie Emma@epa.zov>; Schlosser, Paul <Schlosser, Paulfepa.gov>;
Bahadori, Tina <Bahadori Tinaf@epa.gov>; Kirby, Kevin <KIRBY KEVING@ERA GOYV>; Dunlap, David
<gunian.david@epa.gov>; Walsh, Patrick <gatrick-walsh@denka-pe.com>

Subject: RE: Chloroprene PBPK: Peer review charge questions

John,

Attached please find a document summarizing Ramboll’s comments on the draft charge peer review of the Ramboll
(2019) Chloroprene PBPK model. While we greatly appreciate USEPA’s efforts to work with us to ensure the
development of a PBPK model that is scientifically sound, we have significant concerns regarding the current draft of
the charge for the external peer review of our model. Our concerns include:

1. Content and format of the draft charge that is inconsistent with the USEPA Peer Review Handbook (2015)
and similar charges for USEPA peer reviews;

2. Presentation of USEPA opinions as fact in the Background to the draft charge questions that may
introduce bias and in some cases are incorrect;

3. Inclusion of the USEPA (2019) 1-CEO Clearance Analysis as a component of the charge to the peer review
in the absence of clearly providing the relevance of this analysis to the evaluation of the Ramboll (2019)
PBPK model. Further, in our review of the USEPA (2019) Analysis, we identified discrepancies that
significantly impact any results or conclusions that may be drawn based on this analysis.

Because of these concerns and the identification of potential errors, we are requesting that USEPA revise the draft
Charge for the peer review of the Ramboll (2019) Chloroprene PBPK model, as well as the USEPA (2019) 1-CEO
Clearance Analysis. Further, we would also request time to review the revised charge and any revisions to the USEPA
(2019) 1-CEO Clearance Analysis and provide recommendations as appropriate prior to USEPA finalizing these
documents and providing them to the peer reviewers.

After you have had time to review our comments, if you have any questions, please feel free to contact me.

Thanks,
Robinan

Robinan Gentry
Principal

D +1 (318) 3982083
M +1(318) 5472429

From: Walsh, Patrick <patrick-walbsh@denks-pe.core

Sent: Thursday, October 17, 2019 11:10 AM

To: Vandenberg, John <VYandenberg lohn@epa.gow>

Cc: Thayer, Kris <thayer kris@epa.zov>; Cascio, Wayne <Cascio Wayvne@epagov>; Jones, Samantha

<lonss. Samantha@epa.gov>; Lavoie, Emma <Lavgie Emma@epa.gov>; Schlosser, Paul <schinsser. paul@isna.gov>;
Bahadori, Tina <Bahadori. Tina@epa.gov>; Kirby, Kevin <KIREY. KEVINGEEPA GOV>; Dunlap, David
<duniap.david®epa.gov>; Robinan Gentry <rgentry@ramboll com>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Hello John,

A quick update:
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Ramboll has been hard at work on their detailed response to the peer review charge questions. They expect to be
complete well within our revised timeframe. Robinan Gentry of Ramboll will send the comments to this group
tomorrow before close of business. Thanks for your patience and for including us in this process.

Patrick A, Walsh, CIH| 8HE Manager

Denka Performancs Blastorner LLEC

560 Highway 44 | LaPlace, LA 70068

Office: 985-536-7573 | Cell: 251-321-5989
atrich-walshfidenka-pe.com

From: Vandenberg, John <¥andenberz.lohn®ens.gsov>

Sent: Thursday, October 10, 2019 8:02 AM

To: Walsh, Patrick <patrick-walsh@denka-pe.com>

Cc: Thayer, Kris <thayer kris@epa.gov>; Cascio, Wayne <{ascioWayne@epa.gov>; Jones, Samantha

<Jones. Samantha@epa.gov>; Lavoie, Emma <Lavoie Emma@epa.pov>; Schlosser, Paul <Schilosser. Paulfepa.gov>;
Bahadori, Tina <Eahador. Tina@epa.gov>; Kirby, Kevin <KIBEY.KEVINGEPA GOV>; Dunlap, David
<gundap.david@ena.gov>

Subject: RE: Chioroprene PBPK: Peer review charge questions

Hi Patrick,

Thank you for letting me know the status of your review - we had thought from your email last Thursday that a week
was adequate time. We don’t want to have any delays moving forward with the peer review but it seems you have
comments that we would like to consider, so we agree to wait another 9 days. Please let us know if you have any
comments as they are available.

In addition, it seems some changes are being made to your report to make corrections and add clarifications as indicated
in recent emails between EPA and your contractors. Any discrepancies need to be resolved before sending the materials
for peer review so please use this time to recheck and update your report to avoid delays.

Thank you,
John

From: Walsh, Patrick <patrick-walshidenka-pe.com>

Sent: Wednesday, October 09, 2019 4:54 PM

To: Vandenberg, John <¥andenberg lohn@epa gov>

Cc: Thayer, Kris <thaver krisi@epa.gov>; Cascio, Wayne <Cascio. Waynedlena.gov>; Jones, Samantha

<jones Samantha@epa.goy>; Lavoie, Emma <Lavpis. Emmaiiepa.eoy>; Schlosser, Paul <5ohilosser. Paul@lena zov>;
Bahadori, Tina <8ahadorl. Tina@epa.gov>; Kirby, Kevin <IRBY. REVINGEPA GOYV>; Dunlap, David

<dunlap. david@epa.pov>

Subject: RE: Chloroprene PBPK: Peer review charge questions

Hi John,

We need more time for us to provide recommendations regarding the chloroprene PBPK model peer review charge
questions you sent me last Wednesday. There are 3 reasons for this request:
1. One of our experts, Mel Andersen, had a previous engagement that could not be moved and he has not been
able to contribute to the effort. That commitment ends today and he is travelling tomorrow.
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2. We need time to review the new clearance report because of the way it is being used to frame charge questions.

3. We have grave concerns that the manner in which certain information is presented will bias the reviewers
inappropriately, and we need more time to ensure that we assemble a cogent and helpful set of
recommendations to ensure the most objective review possible.

To that end, I'm requesting a little more time—can we submit our recommendations to you by close of business Friday,
10/18?

Thanks

Fatrick A Walsh, CiH E SHE Manager

Denka Performance Elastomsr LLC

560 Highway 44 E LaPlace, LATROEE

Office: 985-536-7573 | Cell: 251-321-5989
atrlck-walsh@denka-pacom

From: Vandenberg, John <¥andenberg lohn@epa gov>

Sent: Wednesday, October 2, 2019 3:46 PM

To: Walsh, Patrick <patrick-walsh®denka-pe.com>

Cc: Thayer, Kris <thayver krist@epa.gov>; Cascio, Wayne <Cascio, Waynedlepa.gov>; Jones, Samantha

<jones Samantha@epa.goy>; Lavoie, Emma <Lavpis. Emmaiiepa.eoy>; Schlosser, Paul <5ohilosser. Paul@lena zov>;
Bahadori, Tina <8abadori. Tina@epa.gov>; Kirby, Kevin <KiRBY REVINGEPA GDV>

Subject: Chloroprene PBPK: Peer review charge questions

Importance: High

Patrick,

We've been diligently evaluating the Ramboll report and conducting analyses related to physiologically-based
pharmacokinetic parameters and modeling of chloroprene {references below).

We are moving forward to arrange through a contractor an independent letter peer review by appropriate experts.
In addition to the Ramboll report, we are providing an EPA analysis that we wish to have peer reviewed.

Per our discussion early this summer, we are providing for your information the attached draft Charge questions that
will be addressed by the peer reviewers, plus an EPA analysis that we have developed.

Please let us know within a week (by next Wednesday) if you have any major comments on the Charge questions. We
are not seeking any comments on the EPA analysis.

Thank you,
John

John Vandenberg, PhD

Director, Health and Environmental Effects Assessment Division
Center for Public Health and Environmental Assessment/ORD
U.S. Environmental Protection Agency/B243-01

Research Triangle Park, NC 27711

(919) 541-4527
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